Ontogenic changes in lactoferrin receptor and DMT1 in mouse small intestine: implications for iron absorption during early life.
It has been proposed that lactoferrin receptor (LfR) may be involved in intestinal iron transport during early life. However, it is known that iron homeostasis is regulated by divalent metal transporter 1 (DMT1; Nramp2/DCT1) in the adult small intestine. To address the hypothesis that LfR may play a role as an alternative iron transport pathway during early life, we used immunohistochemistry (IHC) to examine the localization of mouse LfR (mLfR) and DMT1. In addition to studying the localization and abundance of LfR and DMT1 on the apical membrane, intestinal brush-border membrane vesicles (BBMV) were isolated during the first 3 postnatal weeks (postnatal day (PD) 0, 5, 10, and 20). We found that mLfR is expressed in fetal mice as early as gestational days (GD) 13.5, 15.5, and 18.5. A 34 kD band for mLfR was detected at PD 0 through PD 20 in total intestine homogenate. However, mLfR protein did not appear in the BBMV preparations until PD 5 and was highly expressed at PD 10. By IHC, DMT1 protein was minimally observed at PD 0 and PD 5, but by PD 10 DMT1 was predominantly localized in the apical membrane of the maturing intestine. BBMV fractionation revealed 50-120 kD protein bands for DMT1. In these BBMV preparations, the apical-membrane-associated 120 kD band for DMT1 increased in abundance with age. However, in the corresponding total homogenates, only the deglycosylated form of DMT1 (50 kD) was identified. These results indicate that DMT1 is mislocalized during late gestation, minimally expressed during early life, and predominantly expressed in its deglycosylated form until PD 20. The immunolocalization and abundant protein expression of mLfR suggest that accrual of iron from Lf may be the principal iron uptake pathway at this age. In conclusion, our findings support the notion that until the development-dependent expression of DMT1 in the intestine is induced, mLfR may serve as an alternative iron uptake pathway.